Blood flow-dependent arterial remodelling is facilitated by inflammation but directed by vascular tone.
Altered blood flow affects vascular tone, attracts inflammatory cells, and leads to microvascular remodelling. We tested the hypothesis that inflammation facilitates the remodelling response, but that vascular tone determines its direction (inward or outward). Mouse mesenteric resistance arteries were ligated to create either increased blood flow or low blood flow in vivo. In vivo microscopy was used to determine changes in vascular tone. Structural remodelling was studied after 2 days, with or without macrophage depletion. In order to characterize the inflammatory response, immunostaining, confocal microscopy, and real-time PCR were used. To address the role of vascular tone in remodelling, arteries were treated with the vasodilator amlodipine during organ culture. Vessels exposed to high blood flow dilated, whereas low flow induced constriction. After 1 day, inflammatory markers showed a complex but remarkably similar increase in expression during high flow and low flow. Both high-flow and low-flow vessels showed an increase in the number of adventitial macrophages. Depletion of macrophages eliminated flow-induced remodelling. Manipulation of vascular tone reversed inward remodelling in response to low blood flow. Altered blood flow triggers an inflammatory response that facilitates remodelling. Vascular tone is a crucial determinant of the direction of the remodelling response.